Abstraet-A synthesis of some substituted pyrazolo [3',4':6,7]azepino [5,4,3- As part of an ongoing program in search for new selective dopamine D1-and D2-like receptor ligands, some 3-phenyltetrahydroazepinoindoles were recently prepared, exemplified by 2 that showed micromolar affinity to the bovine D, receptor subtype. 7 Quite recently, the synthesis of some pyrazolo [3',4':6,7]azepino [5,4,3-cd]indoles, exemplified by 3d, has been described. 9 From the viewpoint of its chemical structure encompassing a fully unsaturated azepinoindole moiety, compound (3d) and related analogs are envisioned worthy of investigating their affinities to dopamine receptors.
(48, 6R)-la : X = C0 2 H (48, 65)-lb : X = C0 2 H (±)-lc: X = H Accordingly, the present work aims at synthesis of a selected set of new substituted pyrazolo- [3',4':6,7] azepino [5,4,3-cd] indoles (3a-c I Scheme I), (4a, b I Scheme II) , and evaluation of their binding properties to dopamine D\, D2, D3 and D4 receptors.
RESULTS AND DISCUSSION

CHEMISTRY
The synthesis of pyrazolo [3',4' : 6,7] azepino [5,4,3-cd] indoles (3a-c) commenced with 3-(4-amino-I,3-dimethylpyrazol-5-yl)indole (5),9 as the key precursor, which is acylated with the appropriate acid chlorides to deliver the corresponding 3-(4-acylamino-1 ,3-dimethylpyrazol-5-yl)indoles (6a-c I Scheme I).
The latter carboxamides were cyclized by the Bischler-Napieralski reaction, using phosphorous oxychloride in acetonitrile at reflux, to furnish the corresponding condensed azepinoindole derivatives (3a-c) . Apparently ring closure prevails regioselectively at C-4 of the indole nucleus, rather than at the usual C-2 position. The structural assignements are supported by elemental analyses, IR, MS, IH_ and l3C NMR spectral data listed in EXPERIMENTAL. Carbon-13 assignements are based on DEPT and 2D (COSY, HMQC, HMBC) experiments. These reveal long range H-C correlations, in particular between s"a-
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the indolic H-6 and the azepine C-5. Furthermore, the indolic H-2 of 6a-c and 3a-c resonates at ca. 07.5 as a doublet (JCH-NH :::::2.5 Hz) that collapses to a singlet upon treatment with D20. These diagnostic spectral features are in conformity with an azepine-forming C-4 cyclization reaction as depicted in Scheme 1.
The synthesis of substituted lO-phenyl-and lO-methylpyrazoloazepinoindole analogs (4a,b) were likewize achieved by acylation of the respective 3-(4-amino-l ,3-dimethylpyrazol-5-yl)indole (lOa,b), followed by annulation of the resulting carboxamides (lla,b) using phosphorous oxychloride under Bischler-Napieralski reaction conditions ( Scheme II).
Here, the presence of a phenyl or methyl group as substituents at carbon-2 of the indole nucleus, directs the ring closure solely at position-4 with ultimate formation of the corresponding pyrazoloazepinoindoles -g g; 100 -g g; 100
CIl'-CIl'-C)"C The receptor binding assays with the compounds (3a-d and 4a,b) were performed employing the bovine dopamine D I receptor 12 besides the human D2 long,D2 short,13D3 14and D4 IS isoforms and three different concentrations of the tested compounds (10 flM, 100 nM and 1 nM), measuring the displacement of the radioligands eH]SCH23390 (DI) and eH]spiperone (D2-D4).The tested compounds (3a-d and 4a,b) showed weak binding affinities to all dopamine receptor subtypes expressed by the ability to displace the corresponding radioligands only incomplete at micromolar concentration. They were less potent than the D1 selective reference compound SKF 38393, which is characterized by a Ki value of 77 nM. 7,16The graphical data of the screening results for these compounds and the reference ligand are illustrated in Figure 1 . Aldrich. Melting points (uncorrected) were determined on a Gallenkamp melting point apparatus. NMR spectra were recorded on a Bruker WM-400 and a Bruker DPX-300 spectrometers using TMS as internal reference. EIMS spectra and high resolution data were obtained using a Finnigan MAT 731 spectrometer at 70 eV; ion source temperature = 200°C. IR spectra were recorded as KBr discs on a Nicolet Impact-400 FT-IR spectrophotometer. Microanalyses were performed at the Microanalytical Laboratory, Inorganic Chemistry Department, Tiibingen University, Germany.
Acetyl chloride (0.51 g; 6.5 mmol) was added to a solution of 3-(4-amino-1,3-dimethylpyrazol-5-yl)]indole (5)9 (1.36 g; 6.0 mmol) in dry benzene (40 mL), followed by addition of triethylamine (4 mL, 28.5 mmol). The resulting mixture was refluxed for 4 h. The solvent was then evaporated in vacuo, the solid residue was soaked in water (70 mL), filtered and recrystallized from chloroform / petroleum ether.
Yield of 6a = 0.84 g (52 %), mp 275-277°C (decomp). Anal. Calcd for ClsH16N40 : C, 67.15; H,6.01; N, 20.88. Found: C, 67.21; H,6.07; N, 20.74. IR (KBr) : v 3421, 3247, 3145, 3098, 2986 , 2924 , 2873 , 1664 , 1552 , 1439 , 1327 , 1291 , 1112 (C-3), 111.9 (C-7), 115.4 (C-4'), 119.1 (C-4), 119.5 (C-5), 121.6 (C-6), 125.6 (C-3a) , 125.9 (C-2), 128.2
This compound was prepared from 2-furoyl chloride (0.72 g; 5.5 mmol) and 5 (1.13 g; 5.0 mmol), following the same procedure described above for 6a. To a stirred solution of 6a (0.62 g; 2.3 mmol) in acetonitrile (35 mL) was added phosphorous oxychloride (6 mL, 64.2 mmol), and the resulting mixture was refluxed for 6 h. Excess acetonitrile and phosphorous oxychloride were removed under vacuum, the residue was poured onto ice-cold water (100 mL), basified with 10% aqueous NaOH solution and extracted with dichloromethane (3 x 80 mL This compound was prepared from compound (6c) (0.83 g; 2.6 mmol) and phosphorous oxychloride (7 mL, 75 mmol), following the same procedure described above for 3a. Yield of 3c = 0.48 g (61 %), mp 203-205°C (decomp) (ethanol). Anal. Calcd for CgHI4N40 : C, 71.81; H, 4.67; N, 18.53. Found: C, 71.29; H,4.69; N, 18.21 . IR (KBr): v 3428, 3141, 3095, 2987 , 2920 , 2874 , 1501 , 1423 , 1320 1151cm-l ; MS m/z (% reI. int.): 302 (M+, 100), 260(7),246 (13) To a solution of 2-pheny1indole (11.6 g; 60 mmol) in dry ether (100 mL), an ethereal solution of methylmagnesium iodide (3 M, 21 mL, 63 mmol) was added, and the mixture was stirred at rt for 30 min.
An ethereal solution of ZnCh (1 M, 63 mL, 63 mmol) was then added and stirred at rt for 30 min.
Thereafter, a solution of5-chloro-1,3-dimethyl-4-nitropyrazole (8) (3.5 g; 20 mmol) in dry benzene (20 mL) was added dropwise to the mixture, and stirring was continued at rt for 6 h. Water (100 mL) was then added to the reaction mixture, the ether layer was separated and the aqueous layer was further extracted with ether (3 x 50 mL). The combined ether portions were dried (Na2S04), and the solvent was under stirring for 30 min. After that, a solution of 8 (1.23 g; 7 mmol) in dry benzene (15 mL) was added dropwise to the reaction mixture which was stirred at rt for 6 h and worked-up as described above for 9a.
Yield of9b = 1.3 g (69 %), mp 165-166°C (chloroform / n-hexane). Anal. Calcd for C14H14N402 : C, 62.21; H, 5.22; N, 20.73. Found: C, 61.88; H, 5.13; N, 20.56 To a solution of 9a (3.3 g; 10 mmol) in cone. HCl (35 mL) and 95 % ethanol (10 mL) was added tin granules (6 g), and the mixture was refluxed for 2 h. The resulting solution was cooled, basified with 40 % aqueous NaOH solution and extracted with CHzCh (3 x 100 mL). The combined CHzCh extracts were dried (NazS04) and the solvent was distilled off to give a light white solid. Yield of lOa = 2.4 g (80 %), mp 150-151°C (chloroform / n-hexane). Anal. Calcd for C19H18N4 : C, 75.47; H, 6.00; N, 18.53. Found: C, 75.24; H, 5.92; N, 18.28 To a solution of 9b (1.4 g; 5.2 mmol) in cone. HCl (35 mL) and 95 % ethanol (10 mL) was added tin granules (5 g). The mixture was refluxed for 2 h and worked up as described above for 9a to give the title compound as pale white solid. Yield of lOb = 1.1 g (88 %), mp 76-77°C (dichloromethane / petroleum ether). Anal. Calcd for C14H16N4 : C, 69.97; H, 6.71; N, 23.31. Found: C, 69.64; H, 6.58 (ethanol). Anal. Calcd for Cz1H17N4Cl : C, 69.90; H, 4.75; N, 15.53; Cl, 9.82. Found: C, 69.62; H, 4.63; N, 15.44; Cl, 9.70 and test compounds. After 60 min. at 37°C the mixtures were harvested on GF/C filter, which were counted in a Microbeta Tri1ux scintillation counter. Unspecific binding to the D1 receptor was measured in the presence of 10 pM butac1amol and to the Dz, D3 and D4 receptors with 10 pM haloperidol. Each value was normalized and the mean values (+/-S.E.M.) calculated with PRISM.
